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PROBLEM TO BE SOLVED: To suppress cross over of liquid 
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disposed between a catalyst layer 106 on a fuel pole 102 side 
and a solid electrolyte film 114. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell characterized by having the limit transparency layer which is the fuel cell with which 
liquid fuel is supplied to said fuel electrode, and restricts transparency of said liquid fuel between said fuel 
electrode or said oxidizer pole, and said solid-electrolyte membrane including the solid-electrolyte 
membrane pinched on the fuel electrode, the oxidizer pole, and said fuel electrode and said oxidizer pole. 
[Claim 2] The fuel cell characterized by said limit transparency layer containing a carbon nano horn in a fuel 
cell according to claim 1 . 

[Claim 3] The fuel cell characterized by the layer containing said carbon nano horn containing a solid 
electrolyte further in a fuel cell according to claim 2. 

[Claim 4] The catalyst electrode for fuel cells characterized by having the catalyst bed which is formed on a 
base and this base and contains a catalyst support carbon particle and a solid-state polyelectrolyte, and the 
limit transparency layer which is formed on said catalyst bed and controls transparency of liquid fuel. 
[Claim 5] The catalyst electrode for fuel cells characterized by said limit transparency layer containing a 
carbon nano horn in the catalyst electrode for fuel cells according to claim 4. 

[Claim 6] The catalyst electrode for fuel cells characterized by said limit transparency layer containing a 
solid-state polyelectrolyte further in the catalyst electrode for fuel cells according to claim 5. 
[Claim 7] The solid-electrolyte membrane for fuel cells characterized by having the film which mainly 
consists of a solid electrolyte, and the limit transparency layer which was prepared in one [ at least ] field of 
this film, and which restricts transparency of liquid fuel. 

[Claim 8] The solid-electrolyte membrane for fiiel cells characterized by said limit transparency layer 
containing a carbon nano horn in the solid-electrolyte membrane for fuel cells according to claim 7. 
[Claim 9] The solid-electrolyte membrane for fuel cells characterized by said limit transparency layer 
containing a solid electrolyte further in the solid-electrolyte membrane for fuel cells according to claim 8. 
[Claim 10] The compound electrolyte characterized by including a carbon nano horn and a solid-state 
polyelectrolyte at least. 

[Claim 11] The manufacture approach of the electrode for fuel cells characterized by to include the process 
which applies the coating liquid containing the electric-conduction particle which is the manufacture 
approach of the electrode for fuel cells that a catalyst bed was prepared on a base , and supported the 
catalyst matter , and the particle containing a solid-state polyelectrolyte on said base , and forms said 
catalyst bed , and the process which form the limit transparency layer which applies the dispersion liquid 
containing a carbon nano horn to said catalyst-bed front face , and restricts transparency of liquid fuel to it . 
[Claim 12] The manufacture approach of the fuel cell characterized by including the process which sticks 
said electrode for fuel cells and said solid-electrolyte membrane by pressure in the condition of having made 
said limit transparency layer and solid-electrolyte membrane which constitute said electrode for fuel cells 
contacting after obtaining said electrode for fuel cells by the manufacture approach of the electrode for fuel 
cells according to claim 1 1 . 

[Claim 13] The manufacture approach of the solid-electrolyte membrane for fuel cells characterized by 
including the process which forms the limit transparency layer which applies the dispersion liquid 
containing a carbon nano horn to one [ at least ] field of the film which mainly consists of a solid electrolyte, 
and restricts transparency of liquid fuel. 

[Claim 14] The process which obtains the electrolyte membrane for fuel cells by the manufacture approach 
of the solid-electrolyte membrane for fuel cells according to claim 13, The process which produces a 
catalyst electrode by applying on a base the coating liquid containing the electric conduction particle which 
supported the catalyst matter, and the particle containing a solid-state polyelectrolyte, and forming a catalyst 
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bed, The manufacture approach of the fuel cell characterized by including the process which sticks said 
solid-electrolyte membrane for fuel cells and said catalyst electrode by pressure in the condition of having 
made said limit transparency layer and said catalyst bed of said solid-electrolyte membrane for fuel cells 
contacting. 

[Claim 15] The manufacture approach of the fuel cell characterized by said limit transparency layer 
containing a solid electrolyte further in the manufacture approach of a fuel cell according to claim 12 or 14. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the fuel cell with which liquid fuel is supplied to 
a fuel electrode about the electrode for a fuel cell and fuel cells, the solid-electrolyte membranes for fuel 
cells, and those manufacture approaches. 
[0002] 

[Description of the Prior Art] A polymer electrolyte fuel cell is equipment which uses solid-electrolyte 
membranes, such as perfluoro sulfonic acid film, as an electrolyte, joins a fuel electrode and an oxidizer pole 
to both sides of this film, is constituted, supplies hydrogen to a fuel electrode, supplies oxygen to an oxidizer 
pole, and is generated according to electrochemical reaction. The following electrochemical reaction has 
arisen in each electrode. 

fuel electrode: - H2 ->2H++2e-oxidizer pole: ~ 1 / 202 - +2H++2e-->H20 [0003] By this reaction, a 
polymer electrolyte fuel cell can obtain two or more 1 A/cm high power by ordinary temperature and 
ordinary pressure. 

[0004] The fuel electrode and the oxidizer pole are equipped with the mixture of the carbon particle and 
solid-state polyelectrolyte with which the catalyst matter was supported. Generally, this mixture is applied 
on electrode bases, such as carbon paper used as the diffusion layer of the gas of a fuel, and is constituted. A 
solid-electrolyte membrane is inserted with these two electrodes, and a fuel cell is constituted by carrying 
out thermocompression bonding. 

[0005] In the fuel cell of this configuration, the hydrogen gas supplied to the fuel electrode passes the pore 
in an electrode, reaches a catalyst, emits an electron, and serves as a hydrogen ion. The emitted electron is 
drawn through the carbon particle and electrode base in a fuel electrode to an external circuit, and flows into 
an oxidizer pole from an external circuit. 

[0006] On the other hand, the hydrogen ion generated in the fuel electrode arrives at an oxidizer pole 
through the solid-electrolyte membrane arranged between the solid-state polyelectrolyte in a fuel electrode, 
and two electrodes, and water is produced, as it reacts with the oxygen supplied to the oxidizer pole, and the 
electron which flows in from an external circuit and is shown in the above-mentioned reaction formula. 
Consequently, in an external circuit, an electron flows toward an oxidizer pole from a fuel electrode, and 
power is taken out. 

[0007] In order to raise the property of the fuel cell of the above configurations, it becomes important that 
the adhesion of the interface between an electrode and a solid-electrolyte membrane is good. That is, in both 
interface, it is required that the conductivity of the hydrogen ion produced by electrode reaction should be 
high. The conductivity of a hydrogen ion falls that it is poor, electric resistance rises, and the adhesion of an 
interface becomes the cause of bringing about decline in cell effectiveness. 

[0008] As mentioned above, although the fuel cell which used hydrogen as the fuel was explained, 
researches and developments of the fuel cell which used organic liquid fuel, such as a methanol, are also 
done briskly in recent years. 

[0009] What reforms organic liquid fuel in the fuel cell which uses organic liquid fuel to hydrogen gas, and 
is used for it as a fuel, the thing directly supplied to a fuel electrode, without reforming organic liquid fuel 
which is represented by the direct methanol mold fuel cell are known. 

[0010] Since the fuel cell directly supplied to a fuel electrode especially, without reforming organic liquid 
fuel is structure which supplies organic liquid fuel to a direct fuel electrode, it does not need equipment like 
a refining machine. Therefore, the configuration of a cell can be made easy and it has the advantage that it is 
possible to miniaturize the whole equipment. Moreover, as compared with gaseous fuel, such as hydrogen 
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gas and hydrocarbon gas, organic liquid fuel also has the description of being easy and safely carri able. 
[001 1] Generally, in the fuel cell which uses organic liquid fuel, the solid-electrolyte membrane which 
consists of solid-state macromolecule ion exchange resin as an electrolyte is used. Although it is required for 
a hydrogen ion to move the inside of this film to an oxidizer pole from a fuel electrode here in order for a 
fuel cell to function, it is known that migration of water will follow on migration of this hydrogen ion, and it 
is required for the film concerned to contain fixed moisture. 

[0012] However, when organic liquid fuel, such as a methanol with high compatibility, was used to water, 
the organic liquid fuel concerned was diffused in the solid-electrolyte membrane containing moisture, and it 
had further the technical problem which should be conquered that it reached to an oxidizing agent pole 
(crossover). Since the organic liquid fuel which should offer an electron in a fuel electrode essentially will 
oxidize by the oxidizer pole side and is not effectively used as a fuel, this crossover causes lowering of an 
electrical potential difference or an output, and decline in fuel efficiency. 

[001 3] In order to raise the property of such a solid oxide fuel cell, in addition to the diffusibility in the 
inside of the electrode of the gas used for a reaction being high, and the conductivity of the hydrogen ion 
produced by electrode reaction and an electron being high, it is necessary to control that the fiiel matter 
moves toward an oxidizer pole in the inside of a solid-electrolyte membrane. 
[0014] 

[Problem(s) to be Solved by the Invention] It is in offering the manufacture approach of a fuel cell which 
has the structure which controls migration to the solid-electrolyte membrane of liquid fuel between a 
catalyst electrode and a solid-electrolyte membrane, and said fiiel cell, without spoiling the conductivity of 
the hydrogen ion which generates the technical technical problem of this invention in the catalyst electrode 
reaction of a fuel electrode in view of the above-mentioned situation. 

[0015] This invention aims at aiming at improvement in a cell property, and improvement in the 
dependability of a cell by controlling transparency of organic liquid fiiel and controlling the crossover of 
organic liquid fuel, maintaining the hydrogen ion conductivity in a catalyst electrode good. 
[0016] 

[Means for Solving the Problem] According to this invention, including the solid-electrolyte membrane 
pinched on the fiiel electrode, the oxidizer pole, and said fuel electrode and said oxidizer pole, it is the fuel 
cell with which liquid fuel is supplied to said fuel electrode, and the fuel cell characterized by having the 
limit transparency layer which restricts transparency of said liquid fiiel between said fiiel electrode or said 
oxidizer pole, and said solid-electrolyte membrane is offered. 

[0017] Since it has the limit transparency layer which restricts transparency of liquid fuel between a fiiel 
electrode or an oxidizer pole, and a solid-electrolyte membrane according to this invention, the crossover of 
liquid fuel can be prevented effectively. Although the thing of various configurations as a limit transparency 
layer is employable, while excelling in the limit ability of transparency of liquid fuel, what has the good 
conductivity of a hydrogen ion is used preferably. 

[0018] In the above-mentioned fuel cell, a limit transparency layer can consider as the configuration 
containing a carbon nano horn. The carbon nano horn in this invention is the tubular object with which the 
end of a carbon nanotube became a cone configuration. According to the Van der Waals force committed 
between each cone sections, carbon nano horns gather with a configuration to which the cone section 
projects on a front face like an angle (horn) focusing on a tubeside, and form the carbon nano horn 
aggregate. 120nm or less of diameters of this carbon nano horn aggregate is lOnm or more lOOnm or less 
extent typically. Moreover, each nanotube of a carbon nano horn aggregate is the diameter of about 2nm, 
and die-length 30nm or more 50nm or less extent, and the inclination of an axial cross section of the cone 
section is about an average of 20 degrees. 

[0019] When the projection of a nano horn carries out packing, the carbon nano horn aggregate which has 
such unique structure and has distribution in particle size is precise, and forms the packing structure which 
carried out densification. Since the carbon nano horn aggregate which carried out densification has the 
inhibitory action of osmosis of a liquid, it can control transparency of the solid-electrolyte membrane of 
liquid fuel using this inhibitory action by preparing the thin layer of a carbon nano horn aggregate between a 
catalyst electrode and a solid-electrolyte membrane. According to this invention, a crossover can be 
controlled by operation of the above-mentioned carbon nano horn, leakage of the liquid fiiel to an oxidizer 
pole can also be prevented, and disassembly of the liquid fuel in an oxidizer pole can be suppressed. 
Thereby, lowering of cell voltage can be controlled and an energy density can be raised. 
[0020] Here, in order to control transparency of liquid fuel, a carbon particle and a solid-electrolyte 
membrane constitute a limit transparency layer, and controlling transparency of liquid fiiel by the carbon 
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particle is also considered. In this case, it is necessary to raise the filling factor of the carbon particle in the 
limit transparency layer which made the carbon particle detailed, and to raise the transparency limit ability 
of liquid fuel. However, if detailed-ization of a particle is attained in this way, the conductivity of a 
hydrogen ion will be checked and the effectiveness of a cell will fall. Since the fuel cell of this point and the 
above-mentioned configuration is equipped with the layer containing the matter which has the unique 
structure of a carbon nano horn, it can also secure the conductivity of a hydrogen ion and can restrict 
transparency of liquid fuel effectively. Although it is not necessarily clear about the reason nil why it is 
compatible in the transparency limit ability of hydrogen ion conductivity and liquid fuel by using a carbon 
nano horn, it exists, where packing of the carbon nano horn is moderately carried out in a layer, and is 
imagined as what is depended on the hydrogen ion tract by a solid electrolyte etc. being suitably formed in 
the opening. 

[0021] In this invention, a limit transparency layer can consider as the configuration which contains a solid 
electrolyte further. By carrying out like this, the hydrogen ion tract by the solid electrolyte is suitably 
formed in the opening of the carbon nano horn which exists in a limit transparency layer, and the 
transparency limit ability of liquid fuel which was excellent, maintaining hydrogen ion conductivity good 
can be obtained. 

[0022] According to this invention, it is formed on a base and this base and the catalyst electrode for fuel 
cells characterized by having the catalyst bed which contains a catalyst support carbon particle and a solid- 
state polyelectrolyte at least, and the limit transparency layer which is formed on said catalyst bed and 
controls transparency of liquid fuel is offered. 

[0023] Since it has the limit transparency layer which restricts transparency of liquid fuel to catalyst best 
quality according to this invention, the crossover of liquid fuel can be effectively prevented by making a 
solid-electrolyte membrane contact in a fuel cell. The thing same as a limit transparency layer as the case of 
said fuel cell can be used. 

[0024] Said catalyst electrode for fuel cells of this invention can be considered as the configuration which 
contains a carbon nano horn in said limit transparency layer. 

[0025] According to said catalyst electrode for fuel cells of this invention, it becomes possible about also 
securing the conductivity of a hydrogen ion and liquid fuel penetrating to an oxidizer side to restrict 
effectively by having the thin layer structure containing the matter which has the unique structure of a 
carbon nano horn. 

[0026] Moreover, said catalyst electrode for fuel cells of this invention can be considered as the 
configuration which contains a solid electrolyte in said limit transparency layer further. By carrying out like 
this, the hydrogen ion tract by the solid electrolyte is suitably formed in the opening of the carbon nano horn 
which exists in a limit transparency layer, and the transparency limit ability of liquid fuel which was 
excellent, maintaining hydrogen ion conductivity good can be obtained. 

[0027] According to this invention, the solid-electrolyte membrane for fuel cells characterized by having the 
film which mainly consists of a solid electrolyte, and the limit transparency layer which was prepared in one 
[ at least ] field of this film, and which restricts transparency of liquid fuel is offered. 

[0028] According to this invention, since it has the limit transparency layer which restricts transparency of 
liquid fuel to one [ at least ] field of said solid-electrolyte membrane, the crossover of liquid fuel can be 
effectively prevented by making a catalyst electrode contact in a fuel cell. The thing same as a limit 
transparency layer as the case of said fuel cell or the catalyst electrode for said fuel cells can be used. 
[0029] Said solid-electrolyte membrane for fuel cells of this invention can be considered as the 
configuration which contains a carbon nano horn in said limit transparency layer. 

[0030] According to said solid-electrolyte membrane for fuel cells of this invention, it is possible to restrict 
effectively that also secure the conductivity of a hydrogen ion and liquid fuel penetrates to an oxidizer side 
by having the thin layer structure containing the matter which has the unique structure of a carbon nano 
horn. 

[0031] Moreover, said solid-electrolyte membrane for fuel cells of this invention can be considered as the 
configuration which contains a solid electrolyte in said limit transparency layer further. 
[0032] According to this invention, the compound electrolyte characterized by including a carbon nano horn 
and a solid-state polyelectrolyte at least is offered. 

[0033] When it uses for the foel cell with which liquid fuel is supplied by including the matter which has the 
unique structure of a carbon nano horn according to said compound electrolyte of this invention, a crossover 
can be controlled, leakage of the liquid fuel to an oxidizer pole can also be prevented, and disassembly of 
the liquid fuel in an oxidizer pole can be suppressed. Thereby, lowering of cell voltage can be controlled and 
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an energy density can be raised. 

[0034] The process which applies the coating liquid containing the electric conduction particle which 
according to this invention is the manufacture approach of the electrode for fuel cells that the catalyst bed 
was prepared on the base, and supported the catalyst matter, and the particle containing a solid-state 
polyelectrolyte on said base, and forms said catalyst bed, The manufacture approach of the electrode for fuel 
cells characterized by including the process which applies the dispersion liquid containing a carbon nano 
horn to said catalyst bed front face, and forms the limit transparency layer of liquid fuel in it is offered. 
[0035] Moreover, in this invention, after obtaining said electrode for fuel cells by the manufacture approach 
of the aforementioned electrode for fuel cells, it is in the condition which said limit transparency layer and 
solid-electrolyte membrane were made to contact, and the manufacture approach of the fiiel cell 
characterized by including the process which sticks said electrode for fuel cells and said solid-electrolyte 
membrane by pressure is offered. 

[0036] According to this invention, the manufacture approach of the solid-electrolyte membrane for fuel 
cells characterized by including the process which applies the dispersion liquid containing a carbon nano 
horn to one [ at least ] field of the film which mainly consists of a solid electrolyte, and forms the limit 
transparency layer of liquid fuel in it is offered. 

[0037] Moreover, the process which obtains the electrolyte membrane for fuel cells by the manufacture 
approach of the aforementioned solid-electrolyte membrane for fuel cells according to this invention, By 
applying on a base the coating liquid containing the particle containing the electric conduction particle 
which supported the catalyst matter, and a solid-state polyelectrolyte, and forming a catalyst bed The 
manufacture approach of the fuel cell characterized by including the process which sticks said solid- 
electrolyte membrane for fuel cells and said catalyst electrode by pressure in the condition of having made 
the process which produces a catalyst electrode, the limit transparency layer of said electrolyte membrane 
for fuel cells, and said catalyst bed contacting is offered. 

[0038] According to the manufacture approach concerning this invention, the fuel cell excellent in hydrogen 
ion conductivity and the transparency limit ability of liquid fuel can be manufactured stably. 
[0039] The fuel cell obtained by the above-mentioned manufacture approach can be made into the structure 
containing a carbon nano horn. By carrying out like this, by having the thin layer structure containing the 
matter which has the unique structure of a carbon nano horn between the catalyst bed of one [ at least ] 
catalyst electrode, and a solid-electrolyte membrane, a crossover can be controlled, leakage of the liquid fuel 
to an oxidizer pole can also be prevented, and disassembly of the liquid fuel in an oxidizer pole can be 
suppressed. Thereby, lowering of cell voltage can be controlled and an energy density can be raised. 
[0040] Moreover, in the fuel cell manufacture approach of this invention, said limit transparency layer can 
contain a solid electrolyte further. By carrying out like this, the hydrogen ion tract by the solid electrolyte is 
suitably formed in the opening of the carbon nano horn which exists in a limit transparency layer, and the 
transparency limit ability of liquid fuel which was excellent, maintaining hydrogen ion conductivity good 
can be obtained. 
[0041] 

[Embodiment of the Invention] The fuel cell in this invention contains a fuel electrode, an oxidizer pole, and 
an electrolyte layer. In accordance with a fuel electrode and an oxidizer pole, it is called a catalyst electrode. 
It has a limit transparency layer between said fuel electrodes and electrolyte layers. Here, a limit 
transparency layer is a layer which restricts migration of the liquid fuel supplied to the fuel electrode side. 
[0042] Drawing 1 is the sectional view which expressed the structure of the fuel cell of this operation gestalt 
typically. The catalyst electrode-solid-electrolyte membrane zygote 101 consists of a fuel electrode 102, an 
oxidizer pole 108, and a solid-electrolyte membrane 1 14. A fuel electrode 102 consists of a base 104, a 
catalyst bed 106, and a limit transparency layer 181. The oxidizer pole 108 consists of a base 110 and a 
catalyst bed 112. Two or more above-mentioned catalyst electrode-solid-electrolyte membrane zygotes 101 
are electrically connected through the fuel electrode side separator 120 and the oxidizer pole side separator 
122, and a fuel cell 100 is constituted. 

[0043] In the fuel cell 100 constituted as mentioned above, a fuel 124 is supplied to the fuel electrode 102 of 
each catalyst electrode-solid-electrolyte membrane zygote 101 through the fiiel electrode side separator 120. 
Moreover, the oxidizers 126, such as air or oxygen, are supplied to the oxidizer pole 108 of each catalyst 
electrode-solid-electrolyte membrane zygote 101 through the oxidizer pole side separator 122. 
[0044] Said limit transparency layer 181 can be considered as the configuration containing for example, a 
carbon nano horn. 

[0045] The carbon nano horn used by this invention has a part for the tubular soma of a carbon atom like a 
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carbon nanotube. However, in order the diameter of a tube is not fixed and to change continuously unlike a 
carbon nanotube in a carbon nano horn, it has the shape of an air cone, i.e., the structure on a horn (angle). 
However, "the shape of a cone" is not strictly limited to the basis of a geometric definition here. In whole 
structure, a part of [ at least ] structures make a point top-most vertices, and a carbon nano hom is specified 
as structure where the path of the tube configuration section is changing continuously, and even if the point 
has bent, it does not need to be. 

[0046] The carbon nano horn used by this invention may be a monolayer carbon nano horn, or may be a 
double layer carbon nano horn. 

[0047] The outer diameter to which lOnm or more 80nm or less and shaft orientations, and the die length of 
shaft orientations cross at right angles can use lnm or more lOnm or less, and, as for the configuration of the 
carbon nano horn of this invention, an aspect ratio can use 50 or less thing. However, an aspect ratio here is 
the ratio of the die length of shaft orientations to the path which goes to a shaft direct, i.e., (the die length of 
shaft orientations),/, (outer diameter). Or the end of the above-mentioned carbon nemo horn has closed in the 
cone configuration, and the angle which the bus-bar of this cone and a bus-bar make can use 1 5-degree or 
more thing it is [ thing ] 40 degrees or less. 

[0048] The carbon nano horn used by this invention may not close what the end used as a head has closed. 
Moreover, termination may be carried out in the configuration where the top-most vertices of the cone 
configuration of the end were round. 

[0049] Moreover, a part of structure of the carbon nano hom used by this invention is imperfect, and it may 
have micropore. Here, the diameter of opening of micropore is not especially limited, although the thing of 
0.3nm or more 5nm or less extent can be considered. Micropore here differs from the hole in the 
macroscopic semantics between the carbon nano horn aggregates formed when the thin layer containing a 
carbon nano hom aggregate is produced, i.e., the "pore" in this invention. 

[0050] The above-mentioned carbon nano horns have gathered to the radial according to Van der Waals 
force, respectively, as typically shown in drawing 3 . Although carbon nano horns gathered, things are called 
the carbon nano horn aggregate 401 . 

[0051] A set here is in the condition that two or more carbon nano horns have gathered according to all the 
force committed in a carbon nano hom, for example, Van der Waals force. In addition, an aggregate here 
means the aggregate with which the carbon molecules which are mainly concerned with a carbon nano horn 
gathered. 

[0052] The carbon nano hom aggregate 401 can consider that to which carbon nano horns gathered 
spherically. What has gathered in other various configurations, such as the shape of elliptical [ here / not the 
semantics of / being spherical / a real ball not necessarily but elliptical ], and a doughnut, is contained. 
[0053] When the carbon nano hom aggregate 401 is spherically near, radial [ the ] and the shaft orientations 
of the tubular object of a carbon nano hom have gathered in the condition almost near parallel and parallel. 
That is, the end of a carbon nano hom serves as structure of a radial, and forms the carbon nano hom 
aggregate so that it may project outside. Since such unique structure is taken, it not only has a very big 
specific surface area, but it can form a suitable amount and a suitable class, and the structure where the 
catalyst matter and an electrolyte were made to unify in the state of distribution. In addition, in drawing 3 , 
although the solid-state polyelectrolyte 403 is illustrated as prepared in some carbon nano hom aggregates 
401, it is actually formed in the carbon nano hom aggregate 401 whole. 

[0054] Moreover, it is not restricted by the structure of these cores although a configuration in which carbon 
nano horns have joined together chemically, or the carbon nanotube is round like football is also considered 
in the core of a carbon nano hom aggregate. Or that from which the core serves as hollow is also considered. 

[0055] Moreover, when the carbon nano hom which constitutes a carbon nano hom aggregate is carrying 
out termination in the configuration where the top-most vertices of the cone configuration of the end were 
round, the part into which top-most vertices were round was turned outside, and it has gathered to the radial. 

[0056] The distance between walls of the carbon molecule which considers as the carbon nano hom 
aggregate used by this invention, for example, adjoins is 0.3nm or more lnm or less, and an outer diameter 
can choose lOnm or more thing it is [ thing ] 200nm or less. 

[0057] Moreover, the carbon nemo hom aggregate used by this invention can contain a carbon nanotube. 
[0058] Furthermore, two or more aggregates condense the above-mentioned carbon nano hom aggregate, 
and it may form the secondary aggregate. Two or more such the secondary aggregates exist in a solid 
electrolyte, and constitute a thin layer. However, a solid-state polyelectrolyte can trespass upon the interior 
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of these secondary aggregates as well as the case where it is uniting with a solid-state polyelectrolyte in the 
form which the aggregate distributed scatteringly. 

[0059] The carbon nano horn aggregate is not only mixed and what united or condensed firmly mutually on 
the carbon nano horn front face, and constituted secondary structure can be used for the carbon nano horn 
aggregate used for this invention. 

[0060] Next, the carbon nano horn aggregate used by this invention is obtained when superfluous energy is 
able to be given by oxidation treatment, sonication, the mechanical force, grinding, acid treatment, heat 
treatment among a vacuum, etc. 

[0061] For example, the carbon nano horn aggregate used by this invention can usually be manufactured in 
an inert gas ambient atmosphere and under a room temperature with the laser evaporation method (the laser 
ablation method) which uses solid-state-like carbon simple substance matter, such as graphite, as a target. 
Each carbon molecule or the configuration of a carbon nano horn, the magnitude of a path, die length, the 
configuration of a point, spacing between a carbon molecule or a carbon nano horn, and the magnitude of 
the pore between a carbon molecule or the carbon nano horn aggregate can be variously controlled by the 
manufacture conditions by the laser evaporation method, oxidation treatment after manufacture, etc. here. 
[0062] By the laser ablation method, to the solid-state-like carbon matter, laser light is irradiated under an 
inert gas ambient atmosphere, carbon laser is evaporated, and the fine particles to which spherical matter 
gathered are obtained as soot-like matter. Furthermore, the carbon nano horn aggregate particle in the 
condition that a single or plurality gathered is recoverable by suspending the fine particles as obtained soot- 
like matter in a solvent etc. 

[0063] For example, in reaction inert gas ambient atmospheres including rare gas, such as Ar and helium, to 
the front face of the solid-state-like carbon matter, incidence of the laser light, such as high power C02 gas 
laser light, can be carried out, and they can be performed at a suitable include angle. It is desirable to be able 
to make the output of laser light into more than 20W and 500 or less ms of pulse width 20ms or more, and to 
carry out continuous oscillation. Moreover, 100 degrees or more 170 degrees or less whenever 
[ illuminating- angle ] can be preferably made into the 120-degree or more range of 140 degrees or less as an 
include angle of said solid-state-like carbon matter front face and exposure laser light. The diameter of a 
spot to the solid-state-like carbon matter front face of the laser light at the time of an exposure can be set to 
0.5nm or more 5nm or less. Furthermore, the container with which carbon laser evaporation is performed 
can be evacuated ten to 2 Nm to less than [ 2 ], and can be made or less [ 2 or more / 103Nm - / Nm / 105 / - 
] into two with reaction inert gas, such as Ar. Moreover, as solid-state-like carbon matter, round bar-like 
sintering carbon, compression-molding carbon, etc. can be used, for example. 

[0064] It deposits on a suitable substrate, and can collect and the obtained soot-like matter can be collected 
by the approach of the particle recovery with a dust bag. Moreover, inert gas can be circulated within a 
reaction container and the flow of inert gas can also recover said soot-like matter. 

[0065] the collected soot-like matter — a carbon nano horn aggregate — mainly — containing — for example, 
a carbon nano horn aggregate — more than 90wt% — it is collected as matter contained. 
[0066] Furthermore, oxidation treatment for giving micropore to a carbon nano horn can be performed. The 
approach of oxidation treatment has the heat-treatment which controlled processing conditions, such as an 
ambient atmosphere, processing temperature, and the processing time. Here, although an ambient . 
atmosphere pressure changes also with types of gas to be used, it can illustrate adjusting oxygen tension in 
the range of 0 or more Torrs 760 or less Torr extent, for example etc. about processing temperature, it is the 
range of 250-degree-C or more 700-degree-C or less extent, and was called 256 more degrees C or more 600 
degrees C or less — processing temperature is comparatively controllable by the low-temperature 
temperature requirement. The processing time in such oxidation-treatment conditions can be adjusted in the 
range of extent 120 or less minutes 0 minute or more. 

[0067] By controlling the conditions of the above oxidation treatment variously, opening of the micropore of 
the magnitude of arbitration can be carried out to the wall and point of a carbon molecule or a carbon nano 
horn. In addition, oxidation treatment may be single step processing held at the fixed temperature in the 
above-mentioned temperature requirement, and the multistage story processing held at two or more 
temperature in the above-mentioned temperature requirement, the art to which processing temperature is 
changed at any time in the above-mentioned temperature requirement can be taken into consideration. 
Furthermore, you may carry out performing oxidation treatment by heating the carbon nano horn aggregate 
in the acid solution which has oxidation, such as a nitric acid and a hydrogen peroxide, besides the above- 
mentioned approach etc. 

[0068] Micropore can be formed in the carbon nano horn which forms the aggregate while collecting the 
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condition particles to which a single or plurality gathered by making a liquid solvent suspend the fine 
particles obtained as the aggregate or soot-like matter, and irradiating a supersonic wave besides oxidation 
treatment. An inorganic solvent, a hydrocarbon, an organic solvent, etc. can be used as a distributed solvent. 
[0069] By heat-treating the above-mentioned carbon nano horn aggregate in a vacuum, carbon nano horn 
aggregates can obtain the structure united or condensed firmly. Although especially the heat treatment 
temperature in the inside of a vacuum is not limited, it can be made into 400 degrees C or more 2000 
degrees C or less, for example. 

[0070] Since specific surface area has unique surface type voice greatly, each aggregate of the above- 
mentioned carbon nano horn can give the effectiveness which controls the migration by the side of the 
function as carbon matter of the electrode for fuel cells, and the solid-electrolyte membrane of liquid fuel in 
a solid oxide fuel cell. 

[0071] A liquid organic fuel can be used as a fuel of the fuel cell concerning this invention. By forming said 
limit transparency layer 181, improvement in cell effectiveness can be aimed at controlling the crossover of 
liquid fuel, and the effectiveness of this invention is demonstrated. 

[0072] Moreover, said limit transparency layer 181 can contain a solid electrolyte further. 
[0073] The solid-electrolyte membrane in the fuel cell in this invention has the role to which a hydrogen ion 
and a water molecule are moved among both while separating a fuel electrode 102 and the oxidizer pole 
108. For this reason, as for a solid-electrolyte membrane 1 14, it is desirable that it is the film with the high 
conductivity of a hydrogen ion. Moreover, it is chemically stable and it is desirable that a mechanical 
strength is high. As an ingredient which constitutes a solid-electrolyte membrane 1 14, the organic 
macromolecule which has polar groups, such as strong acid radicals, such as a sulfone radical, a phosphoric- 
acid radical, a HOSUHON radical, and a phosphine radical, and weak acid radicals, such as a carboxyl 
group, is used preferably. As such an organic giant molecule, sulfonation Pori (4-phenoxy benzoyl -1,4- 
phenylene), Aromatic series content giant molecules, such as alkyl sulfonation poly benzimidazole; A 
polystyrene sulfonate copolymer, A polyvinyl sulfonic-acid copolymer, a bridge formation alkyl sulfonic- 
acid derivative, A fluororesin frame And copolymers [, such as a fluorine content macromolecule which 
consists of a sulfonic acid, ]; the copolymer; sulfone radical content perfluorocarbon (Nafion (Du Pont 
make: trademark) — ) which is made to carry out copolymerization of the acrylamides like acrylamide- 
isobutane sulfonic acid, and the acrylate like n-butyl methacrylate, and is obtained ASHIPU REXX (Asahi 
Chemical Co., Ltd. make); carboxyl group content perfluorocarbon (deflection myon S film (Asahi Glass 
[ Co., Ltd. ] make: trademark)); etc. is illustrated. Among these, when aromatic series content giant 
molecules, such as sulfonation Pori (4-phenoxy benzoyl -1, 4-phenylene) and alkyl sulfonation poly 
benzimidazole, are chosen, transparency of organic liquid fuel can be controlled and decline in the cell 
effectiveness by crossover can be suppressed. 

[0074] Drawing 2 is the sectional view which expressed typically the structure of a fuel electrode 102, the 
oxidizer pole 108, a solid-electrolyte membrane 1 14, and the limit transparency layer 181. As shown in 
drawing, the fuel electrode 102 and the oxidizer pole 108 in this operation gestalt can contain the carbon 
particle which supported the catalyst, and the particle of a solid-state polyelectrolyte, and have the 
composition in which the catalyst bed 106 and the catalyst bed 112 were formed on the base 104 and the 
base 1 10. A base front face may be given a water-repellent finish. 

[0075] As a base 104 and a base 110, porous bases, such as a Plastic solid of carbon paper and carbon, a 
sintered compact of carbon, a sintered metal, and a foam metal, can be used. Moreover, water repellents, 
such as polytetrafluoroethylene, can be used for a water-repellent finish of a base. 
[0076] As a catalyst of a fuel electrode 102, an alloy with platinum, platinum, a ruthenium and gold, a 
rhenium, etc., a rhodium, palladium, iridium, an osmium, a ruthenium, a rhenium, gold, silver, nickel, 
cobalt, a lithium, a lanthanum, strontium, an yttrium, etc. are illustrated. On the other hand as a catalyst of 
the oxidizer pole 108, the same thing as the catalyst of a fuel electrode 102 can use, and the above- 
mentioned instantiation matter can be used. In addition, the catalyst of a fuel electrode 102 and the oxidizer 
pole 108 may use what is different even if it uses the same thing. 

[0077] As a carbon particle which supports a catalyst, acetylene black (DIN a turnip a rack 
(electrochemistry company make: trademark), XC72, etc. (product made from Vulcan)), KETCHIEN black, 
amorphous carbon, a carbon nanotube, a carbon nano horn, etc. are illustrated. 0.01 micrometers or more 0.1 
micrometers or less of particle size of a carbon particle are preferably set to 0.02 micrometers or more 0.06 
micrometers or less, for example. 

[0078] Moreover, while the solid-state polyelectrolyte which is the constituent of the catalyst electrode of 
this invention connects electrically the carbon particle and solid-electrolyte membrane 114 which supported 
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the catalyst in a catalyst electrode surface, it has the role which makes organic liquid fuel arrive at a catalyst 
front face, hydrogen ion conductivity and water migratory are required, further, organic liquid fuel 
permeability, such as a methanol, is searched for in a fuel electrode 102, and oxygen permeability is 
searched for on the oxidizer pole 108. In order to fill such a demand as a solid-state polyelectrolyte, the 
ingredient which is excellent in hydrogen ion conductivity and organic liquid fuel permeability, such as a 
methanol, is used preferably. Specifically, the organic macromolecule which has polar groups, such as 
strong acid radicals, such as a sulfone radical and a phosphoric-acid radical, and weak acid radicals, such as 
a carboxyl group, is used preferably, as such an organic giant molecule — sulfone radical content 
perfluorocarbon (Nafion (Du Pont make) — ) ; carboxyl group content perfluorocarbon, such as ASHIPU 
REXX (Asahi Chemical Co., Ltd. make) (deflection myon S film (Asahi Glass Co., Ltd. make) etc.); A 
polystyrene sulfonate copolymer, A polyvinyl sulfonic-acid copolymer, a bridge formation alkyl sulfonic- 
acid derivative, Copolymers, such as a fluorine content giant molecule which consists of a fluororesin frame 
and a sulfonic acid; copolymer; which is made to carry out copolymerization of the acrylamides like 
acrylamide-isobutane sulfonic acid and the acrylate like n-butyl methacrylate, and is obtained is illustrated. 
[0079] Otherwise as a giant molecule of the object which a polar group combines, moreover, a 
polybenzimidazole derivative, A poly benzoxazole derivative, a polyethyleneimine bridge formation object, 
a PORISAI lamin derivative, Amine permutation polystyrene, such as poly diethylaminoethyl polystyrene, 
Resin which has nitrogen or hydroxy! groups, such as diethylaminoethyl polymethacrylate; A silanol content 
polysiloxane, [, such as nitrogen-purge polyacrylate, ] Hydroxyl-group content Pori acrylic resin represented 
by hydroxyethyl polymethyl acrylate; hydroxyl-group content polystyrene resin; represented by 
P ARAHIDOROKISHI polystyrene can also be used. 

[0080] Moreover, the substituent of cross-linking, for example, a vinyl group, an epoxy group, an acrylic 
radical, an methacrylic radical, a cinnamoyl radical, a methylol radical, an azide radical, and a 
naphthoquinonediazide radical may be suitably introduced to the above-mentioned giant molecule. 
[0081] To a fuel electrode 102 and the oxidizer pole, 108, the above-mentioned solid-state polyelectrolyte 
which can be set may be the same, or may differ. 

[0082] Next, the manufacture approach of the solid oxide fuel cell of this invention is explained to a detail. 
[0083] Although especially the production approach of the fuel electrode in this invention and an oxidizer 
pole does not have a limit, it is producible as follows, for example. 

[0084] Support to the carbon particle of the catalyst of a fuel electrode and an oxidizer pole can be first 
performed by the impregnation method generally used. Next, after making a solvent distribute the carbon 
particle which made the catalyst support, and the above-mentioned solid-state polyelectrolyte particle and 
considering as the shape of a paste, a fuel electrode and an oxidizer pole can be obtained by making a base 
apply and dry this. Here, particle size of a carbon particle is set to 0.01 micrometers or more 0.1 
micrometers or less. Particle size of a catalyst particle is set to lnm or more lOnm or less. Moreover, first 
and second particle size of a solid-state polyelectrolyte particle is set to 0.05 micrometers or more 1 
micrometer or less. A carbon particle and a solid-state polyelectrolyte particle are used in 2:1-40:1 for 
example, by the weight ratio. Moreover, the weight ratio of the water under paste and a solute carries out to 
1:2 to about 10:1. Although there is no limit especially about the method of application of the paste to a 
base, approaches, such as brush coating, spray spreading, and screen-stencil, can be used, for example. A 
paste is applied by about 1 -micrometer or more thickness of 2mm or less. After applying a paste, it heats by 
whenever [ according to the fluororesin to be used / stoving temperature ], and, heating time, and a fuel 
electrode or an oxidizer pole is produced. Although whenever [ stoving temperature ], and heating time are 
suitably chosen with the ingredient to be used, they can be made into 100 degrees C or more 250 degrees C 
or less and less than [ more than heating time 30 second 30 minute ] whenever [ stoving temperature ], for 
example. 

[0085] The solid-electrolyte membrane in this invention can use for and produce a proper approach 
according to the ingredient to be used. For example, when it constitutes a solid-electrolyte membrane from 
organic polymeric materials, it can obtain by carrying out the cast of the liquid which dissolved thru/or 
distributed organic polymeric materials to the solvent, and drying it on detachability sheets, such as 
polytetrafluoroethylene, etc. 

[0086] Furthermore, a limit transparency layer is made to give the catalyst bed (paste coating side) or solid- 
electrolyte membrane front face of a catalyst electrode. For example, what is necessary is to be able to give 
the limit transparency layer which contains the above-mentioned carbon nano horn in the catalyst bed of a 
catalyst electrode, and to just be given about at least one electrode in this case. Moreover, what is necessary 
is to just be given to at least one side when, giving the limit transparency layer containing the above- 
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mentioned carbon nano horn to a solid-electrolyte membrane front face for example. 
[0087] Grant of the above-mentioned limit transparency layer can be performed as follows, for example. 
After making a solvent distribute the carbon nano hom (here carbon nano horn aggregate) and solid 
electrolyte of a publication above and considering as the shape of a paste, a fuel electrode and an oxidizer 
pole can be obtained by making a base apply and dry this. Here, by the ability making said solid-state 
polyelectrolyte into the shape of a particle, particle diameter may be equal to the solid electrolyte used for 
the catalyst electrode, or may differ, for example, it may be 0.05 micrometers or more 0.5 micrometers or 
more. The amount of carbon nano horns in the above-mentioned limit transparency layer is preferably made 
into 30% or more 1% or more by the weight ratio, for example. By considering as 1% or more, osmosis of 
liquid fuel can be restricted effectively. Furthermore, said amount of carbon nano horns in the above- 
mentioned limit transparency layer can be preferably made into 99.5% or less 95% or less by the weight 
ratio, for example. By considering as 99.5% or less, the conductivity of the hydrogen ion in the above- 
mentioned limit transparency layer can also be kept good. The weight ratio of the water under paste in the 
above-mentioned limit transparency layer and a solute can be made about into 1 :2 to 10:1 . 
[0088] The solid electrolyte of a publication above can be chosen from the matter which can be used for said 
catalyst electrode or solid-electrolyte membrane, for example. 

[0089] It is desirable to use the penetrable low ingredient of organic liquid fuel for a solid electrolyte from a 
viewpoint of crossover control here. For example, it is desirable to consider as aromatic series condensed 
system macromolecules, such as sulfonation Pori (4-phenoxy benzoyl -1, 4-phenylene) and alkyl sulfonation 
poly benzimidazole. 

[0090] Although there is no limit especially about the method of application of the paste on a catalyst 
electrode surface or the front face of a solid-electrolyte membrane, approaches, such as brush coating, spray 
spreading, and screen-stencil, can be used, for example. After applying a paste, the catalyst electrode which 
has a thin layer containing the above-mentioned carbon nano horn as a limit transparency layer, or the solid- 
electrolyte membrane which has a thin layer containing the above-mentioned carbon nano horn as a limit 
transparency layer is produced by carrying out stoving. 

[0091] Here, the above-mentioned limit transparency layer (thin layer which contains a carbon nano horn 
here) can be preferably set to lOnm or more lnm or more in thickness. By being referred to as lnm or more, 
osmosis of liquid fuel can be restricted effectively. Furthermore, lOOOnm or less of thickness of the above- 
mentioned limit transparency layer can be preferably set to 500nm or less, for example. By being referred to 
as lOOOnm or less, the conductivity of the hydrogen ion in the above-mentioned limit transparency layer can 
also be kept good. Although whenever [ stoving temperature ], and heating time are suitably chosen with the 
ingredient to be used, they can be made into 100 degrees C or more - 250 degrees C or less and less than 
[ more than heating time 30 second 30 minute ] whenever [ stoving temperature ], for example. 
[0092] The hotpress of the solid-electrolyte membrane produced as mentioned above is inserted and carried 
out on a fuel electrode and the oxidizer pole, and an electrode-electrolyte zygote is obtained. It is made for 
the field and solid-electrolyte membrane with which the catalyst of two electrodes was established to touch 
at this time. Although chosen according to an ingredient, the conditions of a hotpress can be made into the 
temperature to which at least the softening temperature and glass transition of these macromolecules exceed 
temperature when it constitutes a solid-electrolyte membrane and the electrolyte membrane of an electrode 
surface from an organic macromolecule with softening temperature or glass transition. Specifically, it may 
be the temperature of 250 degrees C or less of 100 degrees C or more, the pressure of 100kg/cm2 or less of 
lkg/cm2 or more, and less than [ more than time amount 10 300 second ]. 

[0093] The solid oxide fuel cell by which the limit transparency layer containing a carbon nano horn (here 
carbon nano horn aggregate) was formed between the catalyst electrode and the solid-electrolyte membrane 
of the above can be obtained. In the above-mentioned solid oxide fuel cell, migration to the solid-electrolyte 
membrane of the liquid fuel supplied to the fuel electrode by the fine structure specific to the carbon nano 
hom aggregate is controlled, and it has the outstanding cell property. 

[0094] In addition, the above-mentioned limit transparency layer should just be formed between at least one 
catalyst electrode and solid-electrolyte membrane. 

[0095] Methanol permeability can be measured as follows. 99.5% methanol 50cc of one side is put into the 
liquid container separated with the measured electrolyte membrane (thickness [ of 50 micrometers ], and 
area [ of 1cm ] square), and 50 cc of pure water is put into an opposite hand, and it seals so that each liquid 
may not evaporate. In pure water, time amount change of the concentration of the methanol which 
penetrates a measured electrolyte membrane can be measured by the gas chromatograph, and the amount of 
methanol transparency can be decided. 
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[0096] Moreover, the pore volume distribution of a thin layer can be measured by approaches, such as for 

example, a gas transmission method and a method of mercury penetration. 

[0097] 

[Example] Although an example explains concretely below the polymer electrolyte fuel cell which used the 
carbon nano horn aggregate of this invention for the interface of the catalyst electrode and solid-state 
polyelectrolyte film which consist of a solid-state polyelectrolyte and a catalyst support carbon particle, this 
invention is not limited to these. 

[0098] [Example 1] The Nafion solution was added to KETCHIEN black lOOmg which supported the 
ruthenium-platinum alloy Aldrich 5%, and it stirred at 50 degrees C with the ultrasonic mixer for 3 hours, 
and considered as the catalyst paste. The alloy presentation used in the top is 50atom%Ru, and the weight 
ratio of an alloy and carbon impalpable powder was set to 1:1. Applied two times 2 mg/cm on lOcmxlOcm 
carbon paper (TGP-H -120; Toray Industries, Inc. make), it was made to dry at 120 degrees C, and this paste 
was used as the catalyst electrode. 

[0099] The carbon nano horn aggregate was produced by the laser ablation method. That is, after installing 
the sintering round bar carbon as solid-state-like carbon matter in the vacuum housing and evacuating the 
inside of a container even to ten to 2 Pa, Ar gas was introduced so that it might become the ambient pressure 
of 760Torr(s). Subsequently, the C02 laser light of high power was irradiated among the room temperature 
for 30 minutes at said solid-state-like carbon matter. The output of said laser was made into 100W and the 
continuous oscillation of 20ms of pulse width, and it was irradiated so that the angle with a solid-state-like 
carbon matter front face to make might become 120 degrees. When the soot-like matter obtained by this was 
observed with the transmission electron microscope (TEM), it was checked that it is carbon nano horn 
a ggr e g ate structure. 

[0100] By repeating the obtained soot-like matter 4 times in ethanol, and performing sonication (400kHz, 60 
minutes) and a decantation, the carbon nano horn aggregate which consists of a single and some particles 
was able to be obtained. 

[0101] lOnm or more range of the particle diameter of the obtained carbon nano hom aggregate was lOOnm 
or less from TEM observation of a particle. 

[0102] It applied to the catalyst film front face so that 10ml of Nafion solutions might be added to lOOmg of 
carbon nano horn aggregates 1% and desiccation Shigekazu Ushiro might become 0.1 mg/cm2 on the 
catalyst bed front face of said catalyst electrode after 3-hour stirring at 50 degrees C with an ultrasonic 
mixer, and it dried at 120 degrees C. This was made into catalyst electrode-limit transparency layer 
complex. When scanning electron microscope (SEM) observation of the cross section of said catalyst 
electrode-limit transparency layer complex was carried out, the thickness of the carbon nano horn aggregate 
layer was lOOnm. 

[0103] Thermocompression bonding of the above-mentioned catalyst electrode-limit transparency layer 
complex was carried out to both sides of Nafion 117 (Du Pont make: trademark) film at 120 degrees C, and 
the obtained catalyst electrode-solid-electrolyte membrane zygote was used as the fuel cell cel. 
[0104] When 30 cc/min supply of a 10 v/v% methanol water solution and the oxygen gas was carried out 2 
cc/min as a fuel, respectively and the cell property was measured in this fuel cell eel, the cell voltage at 
current density 100 mA/cm 2:00 was set to 0.43V. As for this property, change was not seen even for after 
12-hour progress. Furthermore, as for the fuel cell eel by this invention, even 30% or more of concentration 
was hardly seen, as for lowering of an output. 

[0105] [Example 2] The catalyst electrode was produced by the same approach as an example 1. Next, in 
addition to 10ml of Nafion solutions, it stirred by 50 degrees C of ultrasonic mixers 1% in 3 hours to lOOmg 
of carbon nano horn aggregates produced like the example 1. Applied this so that desiccation Shigekazu 
Ushiro might become 0.1 mg/cm2 on one side of Nafion 117 (Du Pont make) film, and it was made to dry at 
50 degrees C, and carbon nano hom aggregate-solid-electrolyte membrane complex was produced. When 
scanning electron microscope (SEM) observation was carried out, the thickness of a carbon nano horn 
aggregate layer was lOOnm. Thermocompression bonding of the catalyst electrode obtained in the top was 
carried out to this carbon nano hom aggregate-solid-electrolyte membrane complex at 1 20 degrees C, and it 
considered as the fuel cell cel. 

[0106] In this fuel cell eel, 30 cc/min supply of a 10 v/v% methanol water solution and the oxygen gas was 
carried out 2 cc/min as a fuel, respectively, and the cell property was measured. Here, the methanol water 
solution was supplied to the side which applied the carbon nano horn aggregate. At this time, the cell 
voltage at current density 100 mA/cm 2:00 is 0.42V, and, as for this property, change was not seen even for 
after 12-hour progress. 
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[0107] [Example 1 of a comparison] The catalyst electrode was produced by the same approach as examples 
1 and 2. Thermocompression bonding of the obtained catalyst electrode was carried out to both sides of 
Nafion 117 (Du Pont make) film at 120 degrees C, and the obtained catalyst electrode-solid-electrolyte 
membrane zygote was used as the fuel cell cel. When 30 cc/min supply of a 10 v/v% methanol water 
solution and the oxygen gas was carried out 2 cc/min as a fuel, respectively and the cell property was 
measured in this fuel cell eel, the cell voltage at current density 100 mA/cm 2:00 was 0.3V. Moreover, when 
methanol concentration exceeded 30 v/v%, the output declined remarkably. 

[0108] It became clear that a cell property improves substantially by this invention from the above each 
example and example of a comparison. That is, in the example by this invention, while obtaining the 
outstanding transparency limit ability of a methanol according to the unique packing structure of the carbon 
nano horn which exists in the limit transparency layer prepared in the fuel cell, the hydrogen ion tract by the 
solid electrolyte was suitably formed in the opening of said carbon nano horn, and it became clear that 
hydrogen ion conductivity is maintainable good. 
[0109] 

[Effect of the Invention] Since the limit transparency layer which controls transparency of liquid fuel is 
provided between the catalyst electrode and the solid-electrolyte membrane according to this invention as 
explained above, the crossover of organic liquid fuel can be controlled maintaining the hydrogen ion 
conductivity in an electrode surface good. For this reason, the improvement in a cell property and the 
dependability of a cell can be raised. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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Mill l 4k©PJtc, *— #>"^y*— >«f*tfH# 

it*. 



124 



102 



108 



126 



□ 



104 



□ 
□ 



□ 
□ 
□ 
□ 
□ 
□ 



N 110 
106 181 liz 



100 



(2) 



1#B8 2003-317742 



mum, mm®, tszummnmt 

*HeBfldWttfcTSCT«nfcB{*dro»R*^*, fulB 

&sss fc a wmmimm t m im^mmnm tow 
i-sbbbn. 

[«*S3] »2»B2KiE«©«iSBJ&Kfc^T, S3 
EA-#>^y#— >***B#;£SfcBf*BBJl*d 

Emm 4] m»t. K*(*±K*ia*n, m^s^ 

ffi?m 5 ] B$B 4 £IEttO&ttBttflltt&BSlc 

i=v>T, wiHJWHaiajH*'*— jP s *— v**tr £ 
k k -T « Kl^MMiflc 

m#£ 6 ] m&b 5 ic%mcomnnmmmmmmic 

tr£ fc^#^k-TS^8«}feffl84^m@o 

[»*s 8 ] MMta 7 £EK0«fw&js 

£?£ 2:«WfK£:-r«jgm«lbffiHfmHIK. 
[IS*Jg 9 ] lisRJS 8 fcetto&SBBftfi! BfttUWK 

£ k k -r 5 llftBmJS BtiTOfHB. 
[«*«10] k&a-tf^y*— >kB<* 

H»?«BIi:?:ttf<: k*W«k-r*a*B«Hlo 

mxmi i] st*:±icttBBims(t6n^flm«w 

«BB«Bi»-rsi8i:, 
mCMHUISBic. a— 

[BMI i 2 ] m$B l l KlBBOBflBttftttSo 
Sit^ffi K cfc »> 1ii)gB&&tt»!ffittS«f9fc& Sijf 
Hrtefflm^^«lfi!c-rSHuIB$<ilSSjiSk@{*«fi?KMk 
*S»S-efcttffiT?» mEBflttffimBfcttGBffcB 

«?aBk*ffg-rsxg*#tr£ k«wafc-r*««fli 



< kfe-^©ffiCA-#^/*->€-#t?»affi^ 
#LTBf*^Bl40Bil«Mn-t«MBaBB«BA4-« 
lS**ttc k«1$Bk-r««m«f!lfflBtnjRXB(D 

[B3Rm 1 4 ] MSB 1 3 KEB^BfLBBJlBflcB 

m mmvmmyj mc * •? «ftB%HB£KM*«sx& 

k. 

drr 5 £ k k * •> tmwm*<m-t sut, most* 
BfflAi ?>m smbbbb t mm mm k * 

ISBS-frfcttBT?. 'tmEffi&BttfflBftflBKnkfflIB 
M«ttik*Eit5ili:, **tfck*«pak"r* 

msb 1 5 ] m&m 1 2 s rcit 1 4 icgbobb-b 
wjoiajg?3?iKi3t/>T, atneBB3ifiB^$&i£BfMK 

[?giy§©i¥*ffl£BSfE] 

20 [000 1] 

c«BoB-r*atB»»i *5srcu\ &&B& jbbb 

BJSBBS i £**4«tt!ffl BttBJRHKfe J: tf*n 6 © 
BiiSffifcBU WfcB*Wfc«»B«* t «B«ti*B 

»B»fc»r«t.o-p*s. 

[0 0 0 2] 

[«E*©fi«] B»H»fiWIM«^-7;l/*n^ 

«fc*B, B{kJWStB«««»LTB*fk*fiiSli:J: 
30 O^ftSgfT-feSo »BB-Ptt*OJ:3ttB»fb¥ 

B^fil :H2^2H++2e- 
B<tSU8S: 1/2 02 +2H++2 e~^Hz 0 
[0 0 0 3] £©SJS»C*oT, 
a^iU-^-ffiT'l A/cm 2 Jil±OiSai^%t#S£k*< 

[0 0 0 4] B^B^^CfBfbtiJBictt. MB«X«|tS 

«f a? nft kbb? k Hf*^»?ms?H k oa^w« 
nr«fi2?n5„ £nc,2o«m8iicJ:'3@(*iiPaM 

WBItSc fcfc J: DMHliltflMSns. 
[0 0 0 5] COtaolBfiWlCSl^, BSBIC^ 
BSnfc*«3ffXtt, BS4)OB?L«iiiBLTMB(cB 
L, m?*KaiLT7j<^'t' + >k^:5o iKW^nfcm? 

^ffffl^n, MtfBBJ:9BfUHBicBtti&tr. 
[0 0 0 6] —73. «SS8iCi3U^TK^Lfe7l<^-f jJ-v 
tt, B»B4)OBM:li;^7BBH43j:cmB&HlcEB 

so snftBframui*aoTB{tMicBL. sfkffl© 
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[000 7] ±fH<D <fc 5 ^«tfi20^m«b0i|ttt^|pj± 

WffitCfcl^T. m@aS££oT£D?c7j<fS'f:*><D£ 
Si:, 7k^^>oes|14*MaTLTm«J5^±# 10 
[0 0 0 8] fcUu Tk^^^i: Lfc^fitftSUco^T 

[0009] m®m»Mft*&m-?zmnnmiat, m 

■ [0 0 1 0] *T?fc, W«««W»R*3aH±f 20 
£&*&T**3ftT*fc5fci&, 3cH«0£5ft&B£&S 

[ooi i] 

6 KfbnSMMr set « c o?^^^ 

^<Dzl<#tf #$nT^S u ttf&gTi&So 
[0 0 1 2] LfrU 7j<K^tLTllifattO«V^^y- 

JW«ST5J»rs (7DX*-;H fct^SUB-T'** 
«E*»a*©ttT, «mS&*©«T*3l*iec. 

"To 

[0 0 13] C0±3ftH*MIIB«S!ttH4«»0»tt* 
[0 0 14] so 



*W * 3 c i: ft < , KttfBBOBfM 

■^onic*r« j:3ftjm«fe«j:cfttEflm«tto 

Ki£75 i£*ffl&-f £ c £ lc£3 e 
[0 0 15] M«m8iK:*j^S7Kigw'*>g 

loo, *«7aE»«^<Dgia*sp«u 

[0 0 16] 

trai*j!H*-r*fc«>o*a] ^ctntf, jam 

<tmm t mzsiftmwmm t orate, mi sss*«s^os 
a*WRB-rs«ii8ajiw*«Afcji fc*»«fc-r*as» 

[0017] *3zwic&tii2. mws*itt*m<\&mt 

JUS**!*. nx*— /*-«*Jtbe 

[0 0 18] ±K&5ft1Kfe»C*51/''T\ ftJRg3gjIB*\ * 

y©— ***R«»tttftofc«tti*T**o 
y^-Vti. &^<DP3SSgprak:<a<7r^-r^ , 7— 71/X 

» ©<k?fc:«ffifc:^#tfi££?ftflifi£T'*-&U *— 

->M-£rfoZ>\M.m± 1 2 0 n mi-XT, ftgSfyc&l 0 n 
m&± 1 0 0 n m«TIfiT'$S„ 3=fc, 
*->m-£;fcV>&-}-S?-3.--7l±. Il2nmg^ g 
2 3 0 n mfc(± 5 0 n mfilT8*?fc »3 , HfltffittttBr 

[0019] c<oj:5ftwjs*«iiai**u esta* 

Stt*v < * > ^--T S c £ fc <fc 5 . ItSS T ft SBfift L fc 
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30HMU fr-D^frX-mmZ^mtZC 

So 

[0020] lct, ?fift«s»o2ia*«i»j-rsrcfec 

y-^-y 5 tea****** zmm.*istsm* 
efr-m&va^ 5p>-*v*— v^jisiv^ 

fcJ: a**-!* JB#S ft* c 
[0 0 2 1] *%BJt*5l/>T, msutf, ssti 

[0 0 2 2] *5H8C±n{f, RW*±fc:»JS 

n<vmi&*i®ffl?zmmm®m£&mz-rc££ttwwL£ 30 
[0023] *mnc*titi. mf&m±icm&ti*ne>m 
rmtewmnmt c t iz * 5 9 n 

[0024] *^s^otuiB^»«?fefflte^ms«. mm 
[0025] *fe^ot>ne«(«m}tefflflsa«m8i»cj:n 

[0026] *fc*^<osafEfisi4^jftffltt{«m8ia, 
-rs y *— >©^»c@(*mg?«»c<fc *7km 

<<*>&®®tf!imicm&1Eti. im<< so 



[0 0 2 7] J:ntf» !Sttm®?ftj!r5±£: LT 

*«BR©2Bil*«(H-r -5 ffHJBSiiiiJi £*«*.fc c £ 

[0028] *»fl8K±ntf» iufBBttmwftfl&D^JS: 

< h £>-73©®tc. «E(*:«S»(09jl«IHIB-r%ft!llsaiB 

[0029] *ie^<DfifE*smf6ffl@^»K^t±, 
[0 0 3 0] ^fimonEMSRWfiffiBinfPllMicJ: 

ntf, *— #:/^y*->fc^5WB4#BB**rr.5tti 

[003 1] Sfc*H^©iui2iSiP4«Jteffl@i*«fi?Kll 

[0032] *sswc«knar» fct y 

[0033] *smoioE«s*ffitic£tLa. *-# 
>^y*— vfc^sttattttti&MrrsiMtt-^trc t 

[0 0 3 4] *|gH^ic«J;ntf. SftUbli:ttMUI« ( Slt6 
[0 0 3 5] Sfc, *SMBtfe^Ttt. MISO^TO 

r\ tmztmw.mmmm£imi&#mMmm£*BE£-t- 
axg^^tf ci £ tt#m £?z nmwiuow&s&im 

[0 0 3 6] *5MI§lcj:ntf, H{*WBH*»6±kLT 
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[0 0 3 7] $fc, *SH8lcJ:ntf, ffllBOJB&Hlttfll 

[0 0 3 8] *R«§lC«S«ifi5!rffiK.}:ntf* 

[oo3 9] ±ewe»srsicj:i)«&ti«flmmfia. 

So 

[0 0 4 0] Sfc, *«WO«»«?ftHjfi*iSfc*v 
T, ttGMIBiliMti:. S&teHtttWJtMMJCi:* 

>O^BK:H(*:«WJI»cJ:a7kil5-i'* 

[0 0 4 1] 

fc*&*>-£Ttt<!!im«§i:Pf-£o MGMIW2:tl«li: 

So 

[0042] 0i tt*w6aoMm«fi«>«iiB««ac 

#10 1tt, ttHfi 10 2, fflt$m 10 8, 

an h frzmateti*. t&nm i o 2 nm# 1 0 

4, ftfegUI 10 6, 1s£Uft}mj£mm 1 8 1 *»6»fiES 
tiSo &{fcSU<I 1 0 8ttS» 1 1 043£tfttftfl 1 1 2 
fr6t»fi£2nSo ±IB£ft0tt«*a-B{*fMtKK& 

^(tioi tmmm-tz'ii^-? 1 2 0 3s*tf»(t»j 

Slfrb'<U-» 1 2 2*rt-LT««ttfcftttSti. am 



[0043] jw±©«t 3 c«fig?nfc^ajtt loot 

*5^T, &M8«®-@f4>m/S?ft§i&^<* 1 0 1 vmn 

mi 0 2tii, ttmma^iy—f 1 2o*^ltis 
1 Z4tfflassh*. &fn>siim*i-@<*mfi?ftffii 
1 0 1 commm 1 oscit MttHSM-cti' 

1 2 2*^LTffi»**V"ttWIS«:4f©ttft«i 1 2 
[0 0 4 4] IuIH*(IK2jSJ1 1 8 Hi, fci:;tt£, ij— 

10 [004 5] *56^T?fflt>s?b— >«, * 
/^-T'^M&'J, *n-;7Sa<— j£T?ttfc<, jig! 

20 nfiA , oTV>TfcV^<TfeJ;(/>o 

[0046] *S6WT»fflv'**— #>-*vafc— >«, m 
mt>— s ^->To5 oTt^iA-#w 

[0047] *?gw©7b— &>-rs&— xommt. tz 

MJ5fa<D&-£tf 1 0 n m«±8 0 nmHT, f* 
■ftfafcj&$£t&W£ifil nmHil 0 n mJKT, 77^ 

■rsifi^iPiog^oit, -t^^-e / 

30 (M) T'feSo 253</Hi, ±12*— 

-fStfl 5" JM±4 0° OTT-SSfeO^ffll/^Ci:* 1 
T'^So 

[0 0 4 8] *^T-ffl^5A-#>t/*- 5fe 

T&J:i,\, 3:7c, *0-«IIOR«l}B«0]Hjat3b<*iSofc 
JgttT'^ig b TV^T fe J; u^o 
[0 0 4 9] STc, *^Tfflf>*>b— > 

40 CCT*, «lffl?LOBBPSa, 0. 3nm«l5 

[0 0 5 0] ±K*— ftk*ffH3 

m£LTc$>(D<DC £&*]-&^1-S*->m>&rfc4 0 l 
so fcP¥-£„ 
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[0051] ccfi/^i^i:!^ a— #>-rs&— > 
ttSto -to— # >i- y t> Ti/^ stfagT'&So 

[0 0 5 2] t>— >m&i*4 0 1 »*— # 

[0 0 5 3] >^(*4 0 1 tfiSttlC 

ifii/->*i^»c(±, zco^mjjfot, ><d 
ffl 5 & ? ic tmfcomm. t & o r y 

*4oi ©— gpo^tcisw- ^nrv^j:? ti^snt 

[0 0 5 4] *-3p>^/*-^jfc&#©*£>SP 

[0 0 5 5] fife. >jfc£<**«J5)t-r so 

S *— si? >-*V >*V * 0-480P3gtJg#cO]I.<£# 
ft$ofcJBttTy»«Styr^S*£\ ]IjS(*'3lHSofc8P» 

[0 0 5 6] 

tLt, fcfc*tfM»**8«#?©SHE«tf 0. 3 
nrnWll nmWTT-$!3> Mtfl 0 nm«±2 0 0 

[0 0 5 7] *f£H^T-fflV^*-^^y*— > 

[0 0 5 8] $C,IC, ±IE*-#^y*— 40 
tts ^SO*^»3b^ftLT2^^«c*Jgfig-r5^& 

LTSH^^fig-rSo LfrU cn5 2^»a-»rtSB^ 

[0059] ^K^sns*-*^/*-^ 

l/>S©T«:&< % A-tf^y^-^SET'StWcgiS 
tcS6^$fc:«^LT2^<||jg^eiB!cLfc:fe£0^fflU^ so 
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[0 0 6 0] -*$mT-m^z>*>— 
m-^mt. m<mm. m^mm. mwmttti. »*, 

[oo6i] rctTLif. ^mRx-m^z-to—xis-)-;* 

-JpV^y^-^©^, lO^tJ, ft*. SfciffigEO 

KtB*?**— * >i-s*— >m-&#m ©sa?L©;*:# * 

[0 0 6 2] U-f-T^W^a^STIl HtttJc^ 

[0 0 6 3] fch;Uf, Ar, H e mn^ii^lt D46 
Officii: 2 0 W«±, ^;UX*a 2 0ms £U: 5 00ms 

*f-yth<Dftm.hL.x i oo'tdno' fcTF, »s 
L<{± 1 2 0° JW± 1 4 0° «TOi5ffli:-rsci:A^T' 

cktf-c**. *et, •f-asRfl'fftjnss 

/cH^{flO- 2 Nm-z WTtMEE^L, A 
r %t*OJgJS^Fg1±**XK iot 1 0 3 Nm- 2 JM± 1 
0 5 Nrn" 2 UTt-rSCirA^T'^S,, 

[oo6 4] #6nfc-r-r«*H»» a^fts«±t*i 

O73?itc<tcTlHlitZ-r5Ci:A<T'#S 0 ^F«tt*- 
X^fijESHrtTSKiiS'tfT, ^F?S14**XO!5fttiti:<i;*3 

[0065] iHiiR*nrc-r-r«aMa, *— 

->IR^{**<9 0 w t %«±tSn3ili LTIaliR* 
[0 0 6 6] *c.»c, *-#>+y*->k:?Slffl?L«rM 
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it tan, gas, aansg, &9b$m«o 

#E*0 T orr«±760Tor r«Tl«OffiIT- 
5 0 "CJ-iLt 7 0 0 °ClUTm&<DfSmV. 2 <o\Cl± 2 5 6 

BT'li^-rsCi:A<T'^So 10 
[0 0 6 7] W±0»ft«B10*ff**«»j:iWWr*C 
tlc<fcoT, ksssh 1 , *— jKv-JV*— > 

# *- >m^»^in^T set T*m<mm*ffii- 20 
[00 68] Kftarawwcfe, *a#SEfctt-r-r*Mi 

UtiCtCioT, #-tL<ttlBSfll*'*^Ufttt 

fcLTtt, Kim, «{k*JI5, ««HS«t9*ffl»/^*c 
fctfT-trSo 

[0069] ±13* —&>i-s&— y^tt^KSf T? 

*tf, 4 0 0TC«±2 0 0 OtUTfct* c ktfT* 

So 

[0070] ±ib*— #>^y*->©**(*a:x ^-r 

[00 7 1] 43^£&«jlKft«tt0jKEtt£ LTte. % 40 

Wlllltfl^sckfftts. BufesiJEMiail 1 8 

**<fS8£*lSo 
[0 0 7 2] £fc, BufBSJKigiaJS 1 8 1 t±> ?6Ici 

[0 0 7 3] #fgHJ!C:fct*S&fMIH&fcfcttSB{*SB? 
H&tt, JKftSl 0 2£ttfcftJSl 0 85rR|TSi:i:<E> 

tt5o C©7c*!>, @^IIl 1 414, so 
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T, X;l/7 (4-7i/*>"^^;l/- 
1, 4-7i^U» , 7 A/*ri]/X)]/7 

!B«7 , ^;I/X;I/* >&§§zl#, 7 ••;mmmnfets£Zf 

7i"J;l/75 K-2-^ ; ? L ;l/^'D^>X;b7^>^0 < i; 
5%T^'J;l/T5 FSkn-7f;W^^'J U-h<D4: 

tfc ; x;b*>S^/<— 7;i/*tn*— (.-r7-f*> 
: SSffiW) . 7f?l"»*X (m<tf£ 

(7U5tySl 0llWP4tB : SMID ) : 
PJi^ns. c<D-5"5. X;V7tWt^'J (4-7i/ 
tw^A'-i, 4-7i-U» . 

So 

[007 4] ■2b»bsi 02, mmm\ 0 8, s 

ttmfBHffit l 1 4fc«fctf*iJ|5gSilJl 1 8 l (0Mj&*m& 
t**«SSl 0 2Ss£lfffit&mi 0 814. fcfcX.& 

£#trc Hiei 0 6. Mill i 2^s» 

10 4, fiftl 1 0±£JBfi£L7c#§fi!ii:;&oT^So & 
[0 0 7 5] Sfrl 0 4feJ;l>*a<*l 1 0i:LTt4, * 

*^T*#So St*©ffi7j<5!! ! StJ44«y-rh-7 77l/^- 

[0 0 7 6] IRgl 0 2©fiSj®i:LTf4, fi^ 

7<^i?>>A, ^U->*^A, tXS'JA, ;l/-rn^A, U 
-"^A, ^, ig, -y^r)W >J^<i;A, 

s, -7?, gftauiii 0 8oMikim )^*4Si o 

«*«ffi-r*cfc*^T**o **3. amai o 2*5«tt>- 
^{kS'Mi 0 8o««tttrai;'E>o*fflv''Ttii*«t.o 

[0077] Mmzmft-TzmmmTt ltc4, r-t^ 



(S) 
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I), XC72 (Vulca nftS) £if) . ^v^x 

©SIS, tztXli, 0. 0 1 ^m«iO. 1 /im« 
"R S?$L<te0. 0 2/imJ-ltO'. 0 6/im«Ttt 

[0 0 7 8] Sfc. *^©M?«mS©«fiKfiSc«-T'fe^ 

^Lrcmm^t^mmmmi 1 4*aftf$£g^-r 

»ftLT, X^^g-g-^-^l^o*— (7- 20 

^7;b*;i/X;b* y 

7^'J;l/7 5 K- 2 -*^;l/:/n^:/x;U7;j- 
5S7*'J^I/75 KSf:n-^;^#i"J U— hOJ; 

[0 0 7 9] g:fc. ffitts©«^-r L 
1^>^<D7= >S&#DX^U>\ i;if/l/7 5/xf 

u * 5? * u u— h mommm&x vrtvu—bm 

->a^-9->^ kKn+->xfWJ^fjl/7i"J U— h 

*->#u x^i^cftasnsTk&g^-wtfy x^u> 40 
mm ; & £*/Bv** c t 1, r-#s 0 

[0 0 8 0] Sfc, ±l5LfciS»^t3tLT, 302* 
f8tt<DMg|g, fllAtf, kTx;l,g, xsM^S, 7* 'J 

7 5? Kg, t7h+y V->*7 S? KS=&« A LT fe £ t,\, 
[0 081] tmm l o 2 *J:tfiWt»Jfi8fc: l o 8 tsif 

[0 0 8 2] #tc. *^©H«^ft?Sl!^mjte«DS 
JEttfffiKO^TWIffllcBSyrrSo so 
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[0 0 8 3] *»Klc«»t«ttm&«J:cnttfbMSOflF 

[0084] $-rttms«j:t;iMk»jaott«otfiiRtt 

BH(*«»?«»Ktt?*»*K5»«««, ^-X htt 
f&e^O&gfci:. fcfcittf 0. 0 1 /tmJM±0. 1 /im 

wTfc-r*. te%m : P<r>mm&. rctz.ni nm«±i 

OnmttTfct*. Sfc, I-SJ:tfflD)B(tt»T 
SfifM&^OHagti, ft Z.Z.H0. 0 5(imt(±ljim 

SSfchT-2 : 1 — 4 0 : 1 ©IBHTMi/^ti 

4. *fc, ^— x h^oTK^^atoaatt^, fci:* 

t£, 1 : 2—1 0 : lfififc-rSo Sft-^©^— Xt-O 
fflf»*Cfc*«T#*o ^— XH±, f= i: TUfift 1 (im« 

^ffl-r * ^ v mmma: is & /-cAn^jggfc * tftaum 
wnttmu MnrnzrcimimmmmztiZo turn 

snsav rztz.i£. iD^sai o o*cfe(±2 5 ow 

4„ 

[0085] ^miastfzmfcmmmmit, m^ztt 
n&mKTm&ttmttmmLTftmirzcttfT'Z 

So 

[0 0 8 6] ?e.tc, (^-XM$ 

s-es. rck^tf. ««t«ao««wi»!:±B*-#>-f 
tt- o<Dm»cov^T{>j--%-^nntf <t 

</\, S/c, fckxtf. H«rtt»Kil*B5fc:±IS*— 
[0 0 8 7] ±ESflHaiiaJBOfif^»4, rctxtfWT© 

f**»«**«fc#tts-a\ -?-xh«kLfc?^ cn 

ta»«-e-« c i: fc <t o T«*Wfe J:tf II 
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(£0. 0 5)im«iO. 5 iim&L±tir%> a ±IBffilEMS 

a. setc, ±ffiMBaaji*'©itie*-#i'-*v*— 

fi*JtT'7c£:x.lf 9 5%tTFx !?fL<(i9 
9. 5%WTi:-r2.c:i:^T'#5o 9 9. 5%«Ttt 

jftioc £#T*#So ±IBMHa»Jif <D"«-".X h * 
®7j<i;jgHfc©Mfijtf±, fcttLlS. 1 : 2~l 0 : 1 10 

[0 0 8 8] ±(clBtt0Sttttg¥K(i. fcfcAtf* t3IH 

[0 0 8 9] CCT\ i'a^t-/ i !-»JOi^*^ 

(4-7i/*-M> > /'f;l/-l, 4-7i-l/y) , 
7/l/*;l/X;l/-7 * yffctf 5 if <D5? 

[0 0 9 0] ttK«SS3fc U< tt@OTffPKM£S'N 

fcjttfx B'J^tK X7l/-if> *5«fclfX*y— 
WJiiO^ffifcffli/ ^-Xhfc^ftiLfc 
<£x *D^*|-r« c i: E «fc K> ±mi3-#>1-S 
#tr^S^r$iJi5IJg®B i: LT*rr S«HWl«, & L < tt 

[009 i] ccr\ ±m^mmmm cc 

>-^-y^->*^ty^Jl) «, tz£*.l£mt£ l nmJ-X 30 
±, »$L<t± l 0 nmJW±i:-r5c:i:^T'l?5„ In 
mW±i:r*ci:lcj:»3, »{*j|fmQ8ti&*%£ttlx:$iJ 

TztXli l 0 0 0 n mJ-^Tx S? S L < It 5 0 0 n mJKT 
ht5ilttfT^5„ I OOOnmWTitSCi:^ 

«toTjS^fcaig??nSA\ fcfcAfcfx An^figlOO 
"C«_h~ 2 5 0 iCJ-XTx ing.Bf P^ 3 0 8>J-X± 3 0 »JWT 

[0 09 2] W±0± 5 .C LTftia L/c@<ttiII 

So mtf, ?gfi 1 0 o*cw±2 5 o'cw 

T> JEE7] 1 kg/cm ! t/Jt 1 OOkg/cm 2 t(T, so 
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mm 1 o«±3 0 o#wTi:-rso 

[0 0 9 3] fcLtfcfc!), &H«®Si:Htt.lIIJ?SKi:© 
P^Ex *— Xl/i-Sfr— > (CCT-liA-4!>t/t>- 

ttjtefcfct^Tfix >*£<*fcEFgWfc 

T-o52.„ 

[0 0 9 4] fc&x ±IBMRSSjaS«» i:fe— o 

1^0 

[0 0 9 5] ^*y-;W8j8tttt, JWTO<t -5 VlWm? 
SCfcib^tSo ttx$'J^«fi?ftBI (BMJ¥5 0/im, Sffll 
1 cm¥« TBlT6nfc«fttS«fc» itfflJ9 9. 5% 
5 0 c c KttffidtiSfck 5 0 c c £A 

n, j ?-n : rn©ffift*^^Lftv<fc3tssffl-rso sfcfc 

4>lctt8l£*«PKM*j8i& lt < s * y-;l/Ozta© 

^*&i*4t>SC£#T*£3o 
[0 0 9 6] icfc. f®f©lffl?Lg#*ii»±* TcilxJftfX 

T-€So 
[0 0 9 7] 

[0 0 9 8] aotfl 1 ] 

bfc^ -y 7^10 0mgK7;l/F 'J ^ttS 

figt±5 0 a t om%R uT'x #&£J£*^5lc;cDfi«it 
(±i:i tLfc, C<?3^— X h^r 1 0 cmx l 0 cm<0 
7^— (TGP-H-1 20 : ^LVsVlW) ± 
(C2mg/cm 2 i?SU 1 2 0 "C £-t»\ W<®S 
®i: LTCo 

[0099] *— #>i-s*—>metmti'—V—7zr 

Pa fC^-eSE^Lfc^x A r ^X^:7 6 
OTor r ©I^HMiEfc^S ot 5 K^ALfCo S^T, 
igajft© C O 2 U-1f-Jtt*taEH(*ttft3l5»lltSS 
*x 3 0»!H«bfc. WEU— !f-<oa*tt 1 0 0W, 
7^l/XiH2 0ms ^il^fgffii: U S(44e0!jR«l9ISffi 
i:<D^-r^*M 2 0° i::S:S«t^8gi#Lrco cntcfct) 

s&nfc-r-rttttftfcaaswfsiara (tem) 



(10) 
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[o i 0 03 f»5tifc-i-r**ll*x#y-/i/«t»Tiffl* 
i&S&Ji (4 0 0 kH z, 6 0#) h^AVx— >«r 
4le]|§!3iIUT'5ci;C<J;tK ¥— Sfcffcffl©^*^ 

[oioi] wsnfcA-sKv^y^-vis&ftolft? 

Sl±. fe^cDT EMffilgJ: t) 1 0 n mW: 1 0 0 n mH 

[0 10 2] A-^^fy^-yl&fil OOragt 1 
%1-7**>i%m \ 0m l ^rllDX.T@^il^-§sT'5 0 
"C£T3B$HJft#&, i3ieflS««8i<Olttj«^affi»c, «£ 10 
SUtMStf 0. Img/cm 2 li:45i7 C««EKS® 
£86* U 1 2 0tT-S£*tLfc. cn*««*«-*UH 
a»Mte{*i:Lfc. ttTSMflUSS— MRBaafiJBttd-M: 
OHfffi*jt«S«?Wfl« (S EM) WmLtctCZ, 

*m&i*mtt> m-zft 1 o o nmr-fe 
[0103] ±sdmm.m-mmimmm&<*%-±7 -r 

1 1 7 (fa#J4tfi : S£§§i£S) KOWffiK 1 2 
f**«*s|simife-ti/V£: Lfc 20 

[0104] c(omnmM-t)Ucmnti,r 1 o v/v 

ru 30cc/min«»U «fi«tt*«Sl/fti:C 
5. nffimg. 100mA/cm 2 BS©fSJte«ffitf 0 . 4 
3Vi§of;. C ©Wtttt 1 2 B$H@fi« t ^{fctfH, 6 

[0105] mmm 2 ] naswi 1 t mmn^m-mm 

A— >m.£fc 1 0 Omgtc 1 %t7-ft> 
igj£l OmlKia*., ®§jffiil#ti5 01CCT3^T 
«^LfCo iin*> ^:7^*>1 1 7 (fa4!>?il!) 
moftWlct&m&M&ffO. l mg/cm 2 t45J:5 

t»*u 5 0 iCT'i£tg2-fcJ\ 

(S EM) IiLfttc5, *— 
Summit 1 0 0 nrnTfeofCo CO*-#Vt/*- 
>jfc£f*-Bfl**W««£{*K:. ±T#6nftttit 
1*120 TCfcT!»E«U *S«}fi-fe^l/fc Lfc. 40 

[0106] ccomnmm-tMc tmtLT iov/ 

v%^^y-;l/7kfg^i:^**X*^n^n2 c c/m 
in, 30cc/min«JSU flftMSMifcateLTco 

lct, ti—xis-r/*-- y$k-&foikm5 l rcfflii t * * 

y-/b7j<?g>S*^Lfco tOtf, HcStSBSl 0 0m 
A/cm 2 BfomitMtEtfO. 4 2VT'fet), CCD4#14 

a 1 2Nf^iimfe^fkA , me»n*7b^7c„ 
[0107] atttw 1 ] mmm 1 , 2 fcra«©*tre 

1 7 (-roL^>?±S) 2 0T:T*gSffS£U so 
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mztitztmm.®-mftmmn.m&&#*i&n%.m-b)\< 

tLTc a CO(Sftfia-t/Uc)g8^LT10v/v%^ 
*y-;l/7kj§?&£: mmfi^'tti^m cc/mi ru 

3 0c c/m i n«S£U «ilM*tt*»tLfci: C 5, 
SfttSMn 0 0mA/cm 2 B$O«ife«ff«0. 3VT- 
fcofco Sfc, ^^y-;l/zlg^3 0 v/v%£rMx.-5 

[0108] yL±<D&nmmis£VimMfrc>. *ssw 

£ <fc 9 «JfiWtt^*«lc (S]±-r 3 c i: ft® <b *Hc ft o 
[0 10 9] 

■< * k mm Loo^Mttrao * n * 

[0ffi©ffim^itt0^] 

[El] *aW0«S««ll&0«J60HW*«*W»!:au 
[02] *»W©«S^©^fcfc»t*JK««» Kfb 

[03] *^Ol81fto!:^^TfflP5i: t^Tt 

i o o ®mn.m. 

i o i fmwm-mwm.mmsmetw 
i o 2 mmm 

1 0 4 S{* 

i o 6 mmm 
i o 8 m<mm 

1 1 0 a& 

i i 2 mum 
i 1 4 

120 immm-t'ti'-f 

1 2 2 mmmm-k'ti'—S' 

124 «m 

i 2 6 m<m 

i 8 i ftmmi&m 

4 o i *-#>-7-y*->m^-{* 

4 0 3 mWX&¥W*K 
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(51) In t .CI. 7 KtS«JIH*§ 
// C 0 1 B 31/02 1 0 1 



F I 

C 0 1 B 31/02 



1 0 1 F 



(12) 
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a2mmm mm *e- 

Jfc£fNiE£5TS7»l4 B*m^« 

Jttt*iSK3£5TS7#l* B*SM 

(72) 58*3* *fct Hft 

%£*R§E2 5 T 1 7 # 1 B*m^tt 



(72)aw# ha 

(72)»B8# 

F &—L, (##) 4G146 AA07 AB08 AC03B AD24 
BA02 BC15 BC23 CB10 
5H018 AA06 AS02 BB01 BB03 BB06 
BB07 BB08 BB11 BB12 BB17 
DD08 EE02 EE03 EE05 EE08 
EE18 

5H026 AA06 BB02 BB04 CC03 CX04 
EE05 EE 18 



